Microcalorimetric investigation on metabolic activity and effects of La (III) in mitochondria isolated from indica rice 9311.
Thermogenic metabolic curves were determined by the ampoule method at 303 K using a TAM air isothermal microcalorimeter in mitochondria isolated from rice 9311 (Oryza sativa L). From the thermogenic curves the activity recovery rate constant k and the maximum heat power Pm were obtained. Both were positively correlated to the protein content of rice mitochondria. The corresponding correlation coefficients were 0.9959 and 0.9950, respectively, indicating that the in vitro metabolic activity of mitochondria can be reliably expressed by these parameters. Addition of La (III) ions in concentrations ranging from 0 to 130 microg/mL resulted in significantly higher k and Pm values. Concentrations from 140 to 180 microg/mL had the opposite effect. These results are consistent with previous reports on the effects of rare earth elements on plant growth. We propose that the lanthanum-induced change of mitochondrial metabolic activity is a possible mechanism by which La (III) ions influence indica rice 9311 growth.